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(54) EXTERNAL DEVICE FOR MOBILE COMMUNICATION TERMINAL, MOBILE COMMUNICATION 
TERMINAL, AND EXTERNAL DISPLAY SYSTEM FOR MOBILE COMMUNICATION TERMINAL

(57) The present invention provides an external ap-
paratus for mobile communication terminal, a mobile
communication terminal, and an extemal display sys-
tems for mobile communication terminal by which appli-
cation programs using detection means can be executed
in a main body of a mobile communication terminal with-
out raising the cost of the main body.

The external apparatus 30 for mobile communication
terminal is comprised of a sensor detection unit (detec-
tion means) 312 and a communication control unit (data
transmission means) 311. The sensor detection unit 312
detects at least one of position, direction, attitude and
movement of the external apparatus 30 for mobile com-
munication terminal. The communication control unit 311
sends detection result data acquired based on detection
results by the sensor detection unit 312 to the mobile
communication terminal by wired or wireless non-public
short-range communication.
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Description

Technical Field

[0001] The present invention relates to an external ap-
paratus for mobile communication terminal, a mobile
communication terminal having this apparatus such as
mobile phones capable of executing application pro-
grams, and an external display system for mobile com-
munication terminal.

Background Art

[0002] In the past, mobile phones capable of executing
application programs written in object-oriented program-
ming languages which are independent of platforms are
well known for this kind of mobile communication termi-
nal. For example, a mobile phone installed with JAVA
(Trademark) virtual machine functions in order to execute
application programs written in JAVA (Trademark) is well
known (refer to Patent Document 1). Such mobile phones
are able to utilize various application programs obtained
e.g. by downloading from predetermined servers. It is the
same for application programs executing in a BREW
(Trademark) application execution environment.
[0003] Patent Document 2 discloses a mobile phone
comprising a sensor ("detection means") to detect accel-
eration or angular velocity. This mobile phone is able to
display data related to acceleration or angular velocity
detected by the sensor on display means. Patent Docu-
ment 3 discloses a mobile phone comprising a sensor
(detection means) to detect acceleration. This mobile
phone is able to calculate its trajectory by using acceler-
ation detected by the sensor, and to recognize the tra-
jectory as input characters. Patent Document 4 discloses
a mobile phone comprising a geomagnetic sensor (de-
tection means) to detect bearing. On this mobile phone,
two or more bearings are associated with numeric values,
and it is possible to input numeric values by directing the
mobile phone body to a specific bearing.
The mobile phones described in the Patent Document 2,
3 and 4, are capable of detecting position, direction, at-
titude or movement of the mobile phones based on the
sensor detection results. There is no specific description
concerning control of such kinds of sensors in the patent
documents. However, they may be controlled by phone
platforms. Also, there is no specific description concern-
ing a storage location of data such as acceleration de-
tected by various kinds of sensors in the patent docu-
ments. However the storage location is typically a plat-
form memory area controlled by the phone platform. Ac-
cordingly, it is thought that in conventional mobile
phones, the application program utilizing data such as
acceleration ("detection result data") stored in the plat-
form memory area works directly on the phone platform
controlling the memory area, and depends on the phone
platform.

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2000-347867
Patent Document 2: Japanese Unexamined Patent
Application Publication No. 2001-272413
Patent Document 3: Japanese Unexamined Patent
Application Publication No. 2002-169645
Patent Document 4: Japanese Unexamined Patent
Application Publication No. 2003-111142

Disclosure of the Invention

Problem to be Solved by the Invention

[0004] In mobile phones described in the Patent Doc-
ument 2, 3 and 4, the sensors are built into the mobile
phones. The sensors built into the mobile phones cause
an increase in the cost of the mobile phones because
the sensors are desirable to be small. On the other hand,
by using the detection results of such sensor, it becomes
possible to provide various application programs on the
mobile phones for users. However, some users do not
desire to use such application programs. Therefore, for
the mobile phones in which low cost is strongly desired,
it is difficult to practically build the sensors raising the
cost of the mobile phone in all mobile phones.
The above explanation is given by taking mobile phones
for example, however, it is the same for other mobile
communication terminals.
[0005] The present invention has been accomplished
in view of above-described background. An object of the
present invention is to provide an external apparatus for
mobile communication terminal, a mobile communication
terminal, and an external display system for mobile com-
munication terminal, by which application programs us-
ing detection means can be executed on the main body
of the mobile communication terminal without raising the
cost of the main body.

Means for Solving the Problems

[0006] To achieved the object, an external apparatus
for mobile communication terminal according to the
present invention is characterized in comprising detec-
tion means for detecting at least one of position, direction,
attitude and movement of the external apparatus, and
data transmission means for transmitting detection result
data acquired based on detection results by the detection
means to the mobile communication terminal by wired or
wireless non-public short-range communication.
In this external apparatus for mobile communication ter-
minal, it is possible to transmit the detection result data
acquired by the detection means to the mobile commu-
nication terminal. Accordingly, in this mobile communi-
cation terminal, even if the detection means is not built
into the mobile communication terminal, it is possible to
execute an application program that performs a process
using the detection result data. Also, the present external
apparatus exists separately from the mobile communi-

1 2 



EP 1 617 629 A1

3

5

10

15

20

25

30

35

40

45

50

55

cation terminal, so that it can be sold separately from the
mobile communication terminal, and users can purchase
the external apparatus separately from the mobile com-
munication terminal. Therefore, only users who want to
use the application program that performs a process us-
ing the detection result data may purchase the present
external apparatus.
[0007] Furthermore, in the external apparatus for mo-
bile communication terminal, the detection means pref-
erably includes angle detection means for detecting an
angle against the standard angle around a virtual axis
leading to a predetermined direction. In this external ap-
paratus for mobile communication terminal, attitude of
the mobile communication terminal can be specified, so
that it becomes possible to execute various application
programs using the attitude of the mobile communication
terminal.
[0008] Furthermore, in the external apparatus for mo-
bile communication terminal, the detection means pref-
erably includes acceleration detection means for detect-
ing acceleration in a predetermined direction working on
the external apparatus. In this external apparatus for mo-
bile communication terminal, position and/or movement
of the mobile communication terminal can be specified,
so that it becomes possible to execute various application
programs using the position and/or movement of the mo-
bile communication terminal.
[0009] Furthermore, in the external apparatus for mo-
bile communication terminal, the apparatus is preferably
comprised of key operation means having keys operated
by users, and the data transmission means preferably
transmit the detection result data and key operation sig-
nals from the key operation means to the mobile com-
munication terminal by non-public communication with
flexible communication cable or wireless non-public com-
munication. In the external apparatus for mobile commu-
nication terminal, not only the detection result data but
also the key operation signals generated when a user
operates the key operation means are transmitted to the
mobile communication terminal. Accordingly, at the mo-
bile communication terminal side, application programs
can be executed to process using the detection result
data and the key operation signals. Furthermore, in this
external apparatus, the detection result data and the key
operation signals are transmitted by non-public commu-
nication with flexible communication cable or wireless
non-public communication, so that if a user changes the
position, direction, attitude or movement of the device,
the position, direction, attitude or movement of the mobile
communication terminal will not be changed. Therefore,
while the main body of the mobile communication termi-
nal is fixed, the position, direction, attitude or movement
of the external apparatus for mobile communication ter-
minal can be changed freely.
[0010] Furthermore, in the external apparatus for mo-
bile communication terminal, it can preferably be at-
tached to and removed from a memory card slot provided
in the mobile communication terminal. In this external

apparatus for mobile communication terminal, the exter-
nal apparatus can be attached to the memory card slot
of the mobile communication terminal in which a memory
card can be attached detachably. Therefore, it is not nec-
essary to provide separately a connection port for con-
necting the external apparatus for mobile communication
terminal, in the main body of the mobile communication
terminal having the memory card slot.
[0011] Moreover, the external apparatus for mobile
communication terminal is preferably adapted to be com-
pletely received in the memory card slot when the exter-
nal apparatus is attached to the memory card slot. In this
external apparatus for mobile communication terminal,
the external apparatus does not protrude outside the mo-
bile communication terminal when attached to the mem-
ory card slot, therefore the operationality of the mobile
communication terminal to change the position, direction,
attitude or movement of the external apparatus is im-
proved.
[0012] A mobile communication terminal according to
the invention is a mobile communication terminal com-
prising application program execution means for execut-
ing application programs using detection result data ac-
quired based on detection results by detection means for
detecting at least one of position, direction, attitude and
movement, in the main body of the mobile communica-
tion terminal, the mobile communication terminal being
characterized by comprising: any of the foregoing exter-
nal apparatuses for mobile communication terminal hav-
ing the foregoing detection means and the foregoing data
transmission means; and data reception means for re-
ceiving the detection result data transmitted from the ex-
ternal apparatus for mobile communication terminal by
wired or wireless non-public short-range communication,
in the main body of the mobile communication terminal;
wherein the application program execution means exe-
cutes the application programs by using the detection
result data received with the data reception means.
In this mobile communication terminal, it is possible to
transmit the detection result data acquired by the detec-
tion means, which is provided on the external apparatus
for mobile communication terminal, to the main body of
the mobile communication terminal. Accordingly, in this
mobile communication terminal, even if the detection
means is not built into the mobile communication termi-
nal, it is possible to execute the application programs
performing process by using the detection result data.
Also, the external apparatus for mobile communication
device exists separately from this mobile communication
terminal, so that it can be sold separately from the mobile
communication terminal, and users can purchase the ex-
ternal apparatus separately from the mobile communi-
cation terminal. Therefore, only users who want to use
the application programs performing process by using
the detection result data may purchase the external ap-
paratus for mobile communication terminal.
[0013] Furthermore, another mobile communication
terminal according to the invention is a mobile commu-
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nication terminal comprising application program execu-
tion means for executing application programs using de-
tection result data acquired based on detection results
by detection means for detecting at least one of position,
direction, attitude and movement, in the main body of the
mobile communication terminal, the mobile communica-
tion terminal being characterized by comprising: any of
the foregoing external apparatuses for mobile communi-
cation terminal having the foregoing detection means,
the foregoing data transmission means and the foregoing
key operation means; and data reception means for re-
ceiving the detection result data and the key operation
signals transmitted from the external apparatus for mo-
bile communication terminal by non-public communica-
tion with flexible communication cable or wireless
non-public communication, in the main body of the mobile
communication terminal; wherein the application pro-
gram execution means uses detection result data and
key operation signals received by the data reception
means and executes a game application program that
proceeds in accordance with the detection result data
and the key operation signals.
In this mobile communication terminal, it is possible to
execute an application program performing process by
using the key operation signals when a user operates
the key operation means of the external apparatus for
mobile communication terminal and the detection result
data. Furthermore, in this mobile communication termi-
nal, the detection result data and the key operation sig-
nals are received by non-public communication with flex-
ible communication cable or wireless non-public commu-
nication, so that the position, direction, attitude or move-
ment of the main body of the mobile communication ter-
minal will not be changed even when the user changes
the position, direction, attitude or movement of the exter-
nal apparatus for mobile communication terminal. There-
fore, while the main body of the mobile communication
terminal is fixed, the position, direction, attitude or move-
ment of the external apparatus for mobile communication
terminal can be changed freely.
[0014] Furthermore, another mobile communication
terminal according to the invention is a mobile commu-
nication terminal comprising application program execu-
tion means for executing application programs using de-
tection result data acquired based on detection results
by detection means to detect at least one of position,
direction, attitude and movement, in the main body of the
mobile communication terminal, the mobile communica-
tion terminal being characterized by comprising: any of
the foregoing external apparatuses for mobile communi-
cation terminal; a memory card slot that a memory card
can be freely attached to and removed from, in the main
body of said mobile communication terminal; and data
reception means for receiving the detection result data
transmitted from the external apparatus for mobile com-
munication terminal attached to the memory card slot by
wired or wireless non-public short-range communication,
in the main body of the mobile communication terminal;

wherein the application program execution means exe-
cutes the application programs using the detection result
data received with the data reception means.
In this mobile communication terminal, it is possible to
attach the external apparatus for mobile communication
terminal to the memory card slot on the main body of the
mobile communication terminal, which a memory card
can be attached to be freely attached to and removed
from, and to execute an application program performing
process by using the detection result data transmitted
from the external apparatus. Therefore, it is not neces-
sary to provide separately a connection port for connect-
ing the external apparatus for mobile communication ter-
minal, in the main body of the mobile communication ter-
minal having the memory card slot.
[0015] An external display system for mobile commu-
nication terminal according to the invention is an external
display system for mobile communication terminal com-
prising any of foregoing mobile communication terminal
and an external display device that displays images
based on image signals output from the mobile commu-
nication terminal, the external display system for mobile
communication terminal being characterized by that the
mobile communication terminal is comprised of image
output means for outputting image signals for displaying
screen images corresponding to contents of the applica-
tion program executed by the application program exe-
cution means, to the external display device.
In this external display system for mobile communication
terminal, it is possible to display screen images corre-
sponding to contents of the application program executed
in the mobile communication terminal, on the external
display device. Generally, mobile communication termi-
nals have restrictions on downsizing; however, external
display devices do not have these restrictions. Accord-
ingly, with regard to the external display devices, it is
possible to enlarge the image display area compared to
the display device built into the mobile communication
terminal. Therefore, users can view a larger screen im-
age corresponding to contents of the application pro-
grams.
[0016] For the "Mobile Communication Terminal",
phones capable of executing application programs can
be listed, which may be among mobile phones of PDC
(Personal Digital Cellular) system, GSM (Global System
for Mobile communication) system or TIA (Telecommu-
nications Industry Association) system etc., mobile
phones standardized in IMT (International Mobile Tele-
communications) - 2000, mobile phones of TD-SCD MA
(MC: Multi Carrier) system which is one of TD-SCDMA
(Time Division Synchronous Code Division Multiple Ac-
cess), PHS (Personal Handyphone System) phones, au-
tomobile telephones, etc. Also, for this "Mobile Commu-
nication Terminal", mobile types of mobile communica-
tion terminals without phone functions, such as PDA
(Personal Digital Assistance) can be listed as well.

5 6 
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Effect of the Invention

[0017] According to the invention, it is possible to ex-
ecute application programs that utilize detection means
in a main body of a mobile communication terminal with-
out raising the cost for the main body of the mobile com-
munication terminal.

Brief Description of Drawings

[0018]

[Fig. 1] Illustration explaining the overall configura-
tion of a mobile communication system that can be
utilized by a mobile phone according to the embod-
iment.
[Fig. 2] Schematic block diagram showing a down-
load server hardware configuration forming the
same mobile communication system.
[Fig. 3] Illustration showing the external view of the
same mobile phone and coordinates.
[Fig. 4] Schematic block diagram showing the hard-
ware configuration of the same mobile phone.
[Fig. 5] Block diagram showing the extracted main
part of the same mobile phone.
[Fig. 6] Illustration showing software configuration in
the same mobile phone.
[Fig. 7] Flow chart showing the process flow to exe-
cute an application program in a mobile phone ac-
cording to an operation example 1.
[Fig. 8] Sequence flow chart when executing an ap-
plication program in the mobile phone in operational
example 1.
[Fig. 9] Flow chart showing the process flow to exe-
cute an application program in a mobile phone ac-
cording to an operation example 2.
[Fig. 10] Sequence flow chart when executing an ap-
plication program in the mobile phone in operational
example 2.
[Fig. 11] Illustration showing the external view of an
mobile phone and coordinates in variation 1.
[Fig. 12] Schematic block diagram showing the hard-
ware configuration of the same mobile phone.
[Fig. 13] Communication sequence flow chart be-
tween the main body of the same mobile phone and
a SD card sensor.
[Fig. 14] Illustration showing the overall configuration
of a whole system in variation 2.
[Fig. 15] Schematic block diagram showing the hard-
ware configuration of the same mobile phone.

Explanation of the Symbols

[0019]

10 Mobile Phone Communication Network

11 Download Server

20, 420, 520 Mobile Phones

29 External Connection Port

30 External Sensor Apparatus

206 Communication Device for Mobile
Phone Communication Network

207 Communication Device for External Ap-
paratus

214 Application Program Execution Man-
agement Unit

215 Main Control Unit

217 Communication Unit for External Appa-
ratus

301 Communication Device

302 Acceleration Sensor

303 Geomagnetic Sensor

311 Communication Control Unit

312 Sensor Detection Unit

408 Host Controller for SD Card

429 SD Card Slot

430 SD Card Sensor

431 SD I/O

500 Television Device

509 External Interface Device

530 Game Controller

534 Operation Device

Best Mode for Carrying Out the Invention

[0020] In the following section, one embodiment of the
invention is described while referring to the figures.
Fig. 1 shows an illustration explaining the overall system
configuration of a mobile communication system that can
be utilized by a mobile phone as a mobile communication
terminal according to the present embodiment.
In this mobile communication system, the mobile phone
20 used by a user 1 has a configuration capable of exe-
cuting an application program registered by the user 1.
In the present embodiment, this application program is
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developed in platform-independent object-oriented pro-
gramming. Such application programs include applica-
tion programs written in JAVA (Trademark) and applica-
tion programs executing in a BREW (Trademark) appli-
cation execution environment. This mobile phone 20 can
be connected to a mobile phone communication network
10 as a communication network. An application program
download server (hereinafter referred to as a "download
server") 11 as a server for providing programs is also
connected to the mobile phone network 10. When the
download server 11 accepts a download request from
the mobile phone 20, it sends an application program
according to the request to the mobile phone 20.
[0021] An application program provided by the down-
load server 11 is offered by the application program de-
veloper 2. Specifically, for example, an application pro-
gram is provided by uploading it to the download server
11 via leased lines or public lines from a personal com-
puter etc. in the application program developer 2. The
application program may also be provided by sending
recording media, such as optical disks or magnetic disks
recording developed application programs, from the ap-
plication program developer 2 to a communication com-
mon carrier which manages and operates the download
server 11, so that the application programs in the record-
ing media will be read into the download server 11. The
application programs provided in this way are registered
to the download server 11 in a downloadable state in
which the application program can be downloaded by the
mobile phone 20 via the mobile phone network 10.
[0022] Fig. 2 is a schematic block diagram showing
the hardware configuration of the download server 11.
This download server 11 is comprised of a system bus
100, a CPU 101, an internal memory device, an external
memory device 104, an input device 105, and an output
device 106. The internal memory device is comprised of
a RAM 102, a ROM 103 or the like. The external memory
is comprised of a hard disk drive (HDD), an optical disk
drive or the like. The input device 105 is comprised of an
external memory device 104, a mouse, a keyboard or
the like. The output device 106 is comprised of a display,
a printer or the like. Further, this download server 11 is
comprised of a communication device 107 for mobile
phone network to communicate with the mobile phone
20 of each user 1 via the mobile phone network 10.
The configuration elements such as the CPU 101 and
RAM 102, etc. exchange data and program instructions
with each other via the system bus 100. Programs to
work the download server 11 according to predetermined
procedures are stored in ROM 103 and external memory
device 104, and are called up to the working area in CPU
101 and RAM 102 to be executed as necessary. Also, in
this download server 11, application programs to be pro-
vided to the mobile phone 20 are stored in the external
memory device 104. The download server 11 has a func-
tion to send application programs stored in the external
memory device 104 to the mobile phone 20 via mobile
phone network 10, working with CPU 101, RAM 102, and

the communication device 107 for mobile phone network,
etc., according to the download request from the mobile
phone 20. This download server 11 may be configured
as a dedicated control device or may be configured using
general computer systems. Also, the download server
11 may be configured with one computer or may be con-
figured by networking multiple computers that are re-
sponsible for multiple functions respectively.
[0023] Fig. 3 is an illustration showing the external view
of the mobile phone 20 and coordinates. Fig. 4 is a sche-
matic diagram showing hardware configuration of the
mobile phone 20.
This mobile phone is a clam-shell (folding) type mobile
phone, which is comprised of an internal controller com-
prising a system bus 200, a CPU 201, a RAM 202 and a
ROM 203 etc., an input device 204, an output device 205,
a communication device 206 for mobile phone network,
and an communication device 207 for external appara-
tus, in the main body of the mobile phone. The configu-
ration elements such as CPU 201 and RAM 202 etc. ex-
change various kinds of data and after-mentioned pro-
gram instructions, etc. with each other via the system
bus 200. The input device 204 is comprised of data input
keys (ten keys, * key and #key) 21, a call start key 22, a
call end key 23, a scroll key 24, a multifunction key 25,
and a microphone 26, etc. The output device 205 is com-
prised of a liquid crystal display (LCD) 27 and a speaker
28, etc. The communication device 206 for mobile phone
network is used for communicating with other mobile
phones and the download server 11 via the mobile phone
network 10. Also, a platform memory area as first memory
means controlled by after-mentioned phone platform,
and an application memory area as second memory
means controlled in after-mentioned application execu-
tion environment exist in RAM 202. The communication
device 207 for external apparatus is used for data com-
munication with devices connecting to an external con-
nection port 29 that is an input/output port using serial
interface, via the port 29.
[0024] Furthermore, this mobile phone has an external
sensor apparatus 30 as an external apparatus for mobile
communication terminal. This external sensor apparatus
30 can be freely attached to and detached from the ex-
ternal connection port 29 provided on the mobile phone
body, and in the attached state, the apparatus becomes
incorporated as one unit with the mobile phone body.
This external sensor apparatus 30 has a communication
device 301, an acceleration sensor 302 and a geomag-
netic sensor 303. The communication device 301 is for
data communication with the mobile phone body via the
external connection port 29. In the state of which the ex-
ternal sensor apparatus 30 is attached to the mobile
phone body, the acceleration sensor 302 is a 2-axis sen-
sor for detecting the acceleration αX and αY in two direc-
tions (X-axis and Y-axis direction in Fig. 3) which are
mutually-perpendicular on a plain parallel to a plain with
the data input keys (ten keys, * key, and # key) 21 etc.
This acceleration sensor 302 is mounted on the circuit
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board (not shown) provided inside the external sensor
apparatus 30, and a publicly known sensor capable of
detecting the acceleration αX and αY can be used as the
sensor 207. The geomagnetic sensor 303 is a 3-axis sen-
sor to detect the direction of geomagnetism on three-di-
mensional coordinates consisting of the X-axis, the Y-ax-
is, and a Z-axis that is perpendicular to these axes. In
the present embodiment, angles θX, θY, and θZ around
the X-axis, the Y-axis and the Z-axis are respectively
detected by utilizing the detection results of this geomag-
netic sensor 303. Specifically, the variation of the geo-
magnetism direction changed against a standard geo-
magnetism direction (standard direction) is detected by
using angles θX, θY and θZ around the X-axis, the Y-axis
and the Z-axis. Accordingly, when the mobile phone
changes its attitude from the attitude in which the geo-
magnetic direction is corresponding with the standard
direction, the attitude after changing can be specified by
each angle θX, θY and θZ. In following explanation, the
angle θX around X-axis is referred as pitch angle, and
the angle θY around Y-axis is referred as roll angle, and
the angle θZ around Z-axis is referred as yaw angle. By
using the geomagnetic sensor 303, for example, the di-
rection of the Y-axis facing against north can be detected.
In this case, for example, the direction to which the mobile
phone is facing can be specified with the angle between
the Y-axis and the north bearing (hereinafter referred to
as "bearing angle") θN. This geomagnetic sensor 303 is
also mounted on the circuit board (not shown) provided
inside the external sensor apparatus 30.
[0025] Fig. 5 shows a block diagram extracted from
the main parts of the mobile phone 20, and Fig. 6 is an
illustration of software configuration in the mobile phone
20.
This mobile phone 20 is comprised of a phone commu-
nication unit 211, a data communication unit 212, an op-
eration unit 213, an application program execution man-
agement unit 214 as an application program execution
means, a main control unit 215, an output unit 216, and
a communication unit for external apparatus as data re-
ception means, etc. in the main body. Also, a communi-
cation control unit 311 as data transmission means and
a sensor detection unit 312 as detection means, etc. are
provided in the external sensor apparatus 30.
[0026] The phone communication unit 211 performs
radio communication with the base station of the mobile
phone network 10 to make calls with other mobile phones
and fixed phones, and is corresponding to a communi-
cation device 206 for mobile phone network etc. in the
above-described hardware configuration.
[0027] The data communication unit 212 is corre-
sponding to the communication device 206 for mobile
phone network etc. in the above-described hardware
configuration, as the same as the foregoing phone com-
munication unit 211. This data communication unit 212
is used for exchanging mails with other mobile phones
via the mobile phone network 10, and used for exchang-
ing e-mails and browsing Web pages on the Internet by

connecting to external communication networks such as
the Internet via gateway servers from the mobile phone
network 10. This data communication unit 212 is also
used for downloading application programs provided by
the download server 11 via the mobile phone network 10.
[0028] The operation unit 213 is comprised of the ten
keys 21, the call start key 22, and the call end key 23,
etc. which can be operated by the user 1. By operating
this operation unit 213, users can enter data such as URL
etc. into the mobile phone 20, and start and/or end a call
when receiving the call, and select, start and/or stop an
application program. Users can also download applica-
tion programs from the download server 11 by operating
the operation unit 213.
[0029] The application program execution manage-
ment unit 214 is comprised of the above-mentioned sys-
tem bus 200, and a part of CPU 201 and RAM 202, etc.
This application program execution management unit
214 is corresponding to "application execution environ-
ment" in the central of the software configuration of Fig.
6, provides class libraries, execution environment man-
agement libraries and software for application manage-
ment etc. that are used in application programs devel-
oped by object-orient programming, and manages the
application program execution environment. This appli-
cation execution environment is appropriately selected
according to the executing application programs. For ex-
ample, in the case in which the executing application pro-
gram is written in JAVA (Trademark), a JAVA (Trade-
mark) application execution environment will be select-
ed. And, in the case in which the executing application
program is written in C language functioning on BREW
(Trademark) execution environment, a BREW (Trade-
mark) application execution environment will be select-
ed. In the case in which the executing application pro-
gram is written in JAVA (Trademark), it can be executed
by building a JAVA (Trademark) application execution
environment on BREW (Trademark) application execu-
tion environment.
[0030] An application program can call up and use
class libraries such as functions in the application exe-
cution environment via class library API (Application In-
terface). The history of calling up class libraries such as
functions is stored into the application memory area in
RAM 202 until the virtual execution environment (Virtual
Machine: VM) for the application program exits. Also, var-
ious kinds of data used when executing the application
program are stored into the application memory area by
the application execution environment. And when using
these various kinds of data, they are written into or read
from this application memory area. The execution envi-
ronment management libraries in the application execu-
tion environment can be used by calling up phone plat-
form libraries in an after-mentioned phone platform via
phone platform API.
[0031] Detection result data (acceleration αX, αY and
pitch angle θX, roll angle θY and yaw angle θZ) detected
by after-mentioned sensor detection unit 312 which is
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comprised of the acceleration sensor 302 and the geo-
magnetic sensor 303, etc. are utilized in application pro-
grams. In conventional application execution environ-
ments, there were no means for application programs to
utilize the detection result data, so that in the present
embodiment, a new class (Orientation class) was added
in the class libraries. In this Orientation class, methods
as instruction sets of getXGravity() and getYGravity() to
get acceleration αX and αY data, and getPitch(),
getRol1(), getCompassBearing() to get pitch angle θX,
roll angle θY, yaw angle θZ are offered. Therefore, ac-
cording to the present embodiment, application pro-
grams can obtain the detection result data and utilize
them by using these methods.
[0032] The main control unit 215 controls the phone
communication unit 211, the data communication unit
212, the operation unit 213, and the external apparatus
communication unit 217, and the sensor detection unit
312 of the external sensor apparatus 30, and is com-
prised of the foregoing system bus 200, CPU 201 and
RAM 202, etc. This main control unit 215 exchanges con-
trol instructions and various kinds of data with the appli-
cation program execution management unit 214 and per-
forms the control task by working with them. The main
control unit 215 is corresponding to "phone platform" in
the lowest part of the software configuration of Fig. 6,
and executes a control program for controlling the phone
communication unit 211 and a user interface, and pro-
vides phone platform libraries. This phone platform can
perform various types of processes in the application pro-
gram, and can call up the application control software in
the application execution environment via the application
control API and use it, by sending events to the execution
environment control libraries in the application execution
environment. Also, when the application execution envi-
ronment calls up a phone platform library via phone plat-
form API and uses it, the phone platform executes a proc-
ess in accordance with the phone platform library. For
example, the phone platform can read out data stored in
the platform memory area managed by the phone plat-
form in RAM 202 and move this data to the application
memory area, based on instructions from the application
execution environment by utilizing the phone platform
libraries.
[0033] The output unit 216 is equipped with an output
device 205 etc. comprising the liquid crystal display
(LCD) 27 and the speaker 28, etc. This output unit 216
displays Web page screens received by the data com-
munication unit 212 on the liquid crystal display 27. The
liquid crystal display 27 of this output unit 216 is also
used when notifying users that information is received
by the phone communication unit 211 and the data com-
munication unit 212. Specifically, when receiving the in-
formation, a receiving notification image is displayed on
the liquid crystal display 27 of output unit 216, and/or a
receiving melody is output from the speaker 28 by the
main control unit 215. Further, while an application pro-
gram executed on the application execution environment

is executing, this output unit 216 is used for displaying
menu screen image etc. and/or outputting music, which
are related to execution of the program.
[0034] The external apparatus communication unit
217 is corresponding to the communication device 207
for external apparatus etc. in the above-described hard-
ware configuration. This external apparatus communica-
tion unit 217 is to perform data communication, which is
wired non-public short-range communication, with the
external sensor apparatus 30 connected with the external
connection port 29 via this port. Specifically, it sends in-
structions (commands) from the main control unit 215 to
the external sensor apparatus 30, and receives detection
result data sent from the external sensor apparatus 30.
[0035] The communication control unit 311 provided
in the external sensor apparatus is corresponding to the
communication device 301 etc. in the above-described
hardware configuration. This communication control unit
311 is for data communication with the main body of the
mobile phone via the external connection port 29. Spe-
cifically, it receives instructions (commands) from the
main body of the mobile phone, and sends detection re-
sult data detected and obtained by the sensor detection
unit 312 to the main body of the mobile phone.
[0036] The sensor detection unit 312 provided in the
external sensor apparatus is comprised of the foregoing
acceleration sensor 302 and the forgoing geomagnetic
sensor 303, etc. This sensor detection unit 312 works
under the control of the main control unit 215, and data
of the acceleration αX and αY, the pitch angle θX, the roll
angle θY and the yaw angle θZ specified with the detection
results are obtained by the main control unit 215 from
the communication control part 311 via the external ap-
paratus communication unit 217. These data are stored
into the platform memory area in RAM 202 as described
above.
For example, when the position of mobile phone 20 is
changed by the user 1, the acceleration αX, and αY work-
ing in the X-axis direction and Y-axis direction are de-
tected by the acceleration sensor 302 forming the sensor
detection unit 312 in the external sensor apparatus 30
attached to be incorporated with the main body of the
mobile phone. Then, the detection result data is input
into the main control unit 215 from the communication
control unit 311 via the external apparatus communica-
tion unit 217, and is stored into the platform memory area
in RAM 202 by the main control unit 215 working as mem-
ory process means.
When the attitude of mobile phone 20 is changed, the
pitch angle θX, the roll angle θY and the yaw angle θZ
after changing the attitude are detected by the geomag-
netic sensor 303 forming the sensor detection unit 312
in the external sensor apparatus 30. Then, the detection
result data is input into the main control unit 215 from the
communication control unit 311 via the external appara-
tus communication unit 217, and is stored into the plat-
form memory area in RAM 202 by the main control unit
215, in the same way as in case of the acceleration αX
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and αY.
When the direction of mobile phone 20 is changed, the
bearing angle θN after changing of the direction is detect-
ed by the geomagnetic sensor 303 forming the sensor
detection unit 312 in the external sensor apparatus 30.
Then, the detection result data is input into the main con-
trol unit 215, and is stored into the platform memory area
in RAM 202 by the main control unit 215 as well.
[0037] The following methods can be adopted as a
method for acquiring acceleration αX and αY and each
angle θX, θY, and θZ data stored in the platform memory
area from the sensor detection unit 217 by the main con-
trol unit 215. For example, there is an acquiring method
in which the main control unit 215 sends a request to the
sensor detection unit 312 via the external apparatus com-
munication unit 217 and the communication unit 311, and
in accordance with this request, the main control unit 215
receives output data from the sensor detection unit 312
via the external apparatus communication unit 217 and
the communication unit 311. Furthermore, for example,
other acquiring methods can be adopted, in which the
external apparatus communication unit 217 accordingly
sends data output continuously from the sensor detection
unit 312 without request then the main control unit 215
receives the data via the communication control unit 311,
or in which the main control unit 215 accordingly receives
the output data via the external apparatus communica-
tion unit 217 and the communication unit 311. Also, an
acquiring method can be adopted, in which the main con-
trol unit 215 sends a request to the sensor detection unit
312 via the external apparatus communication unit 217
and the communication unit 311 in accordance with a
request output by an application program via the appli-
cation program execution management unit 214, and the
main control unit 215 receives data output from the sen-
sor detection unit 312 in accordance with the request,
via the external apparatus communication unit 217 and
the communication unit 311.
[0038] A control program to build a phone platform op-
erating the mobile phone according to the predetermined
procedure is stored in RAM 202 and/or ROM 203. A basic
OS (Operating System) program, programs to build the
application execution environment and application pro-
grams are stored in RAM 202 and/or ROM 203. These
programs are called up as necessary to the working area
in CPU 201 and RAM 202 and executed.

[Operation Example 1]

[0039] Next, a process operation (hereinafter referred
to as "Operation Example 1") to execute an application
program using the acceleration αX and αY will be de-
scribed. The application program of the present operation
example 1 makes the mobile phone 20 function as a
mouse that is a pointing device for a portable-type per-
sonal computer such as a notebook-size personal com-
puter or PDA, etc. Of course, it can work in the same way
as a pointing device for desktop personal computers as

well.
[0040] Fig. 7 is a flow chart showing process flow to
execute an application program in the present operation
example 1.
First, user 1 obtains a mouse application program from
the download server 11 and registers it (S1). Specifically,
user 1 operates keys in the operation unit 213 and has
access to the download server 11. Accordingly, a down-
load selection screen for selecting a downloadable ap-
plication program will be displayed on the liquid crystal
display 27. Then, on the download selection screen, the
user selects the mouse application program subject to
execution by using the scroll key 24, and presses the
multifunction key, so that the main control unit 215 down-
loads the application program from the download server
11 by controlling the data communication unit 212. In this
way, the downloaded application program is saved in
RAM 102 by the main control unit 215.
[0041] When executing the downloaded application
program, first, the user 1 connects a USB (Universal Se-
rial Bus) port (not shown) of the mobile phone 20 to a
USB port of a notebook-size personal computer etc. Al-
though the connection method in the present embodi-
ment is a cable connection utilizing the USB port, meth-
ods using other cable connections or wireless connec-
tions may be used. As the communication means used
when this mobile phone 20 is connected to notebook-size
personal computers etc., it is possible to use any com-
munication means capable of data communication with
notebook-size personal computers, which is not limited
to the USB port. Once the mobile phone 20 is connected
to the notebook-size personal computer etc., the user 1
operates keys on the operation unit 213 to display an
application selection menu used for selecting an appli-
cation subject to be executed, on the liquid crystal display
27. Then, on the application selection menu, the mouse
application program subject to be executed is selected
by using the scroll key 24, and the multifunction key 25
is pressed down. Then, an instruction for executing the
application program will be input into the phone platform
shown in Fig. 6, i.e. the main control unit 215 shown in
the Fig. 5 (S2). Accordingly, the main control unit 215
activates the application execution environment shown
in fig 6, i.e. the application program execution manage-
ment unit 214 shown in Fig. 5 (S3). Then, the application
program execution management unit 214 reads out the
mouse application program and starts it (S4).
[0042] After the mouse application program is started,
the application program acquires the acceleration data
αX and αY detected by the sensor detection unit 312 in
almost real time. Then, the application program calcu-
lates the moving distance and direction of the mobile
phone 20 based on the acquired data. These moving
distance and direction are continued to be output to the
notebook-size personal computers etc. via the external
ports of the mobile phone 20 at predetermined short in-
tervals.
Specifically, as shown in Fig. 8, on the application exe-
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cution environment, the started application program
sends a request for acquiring acceleration data to the
application program execution management unit 214.
The application program execution management unit
214 receiving this request sends an acquisition request
for acceleration data as a data transfer instruction to the
main control unit 215 of the phone platform (S5). The
main control unit 215 receiving this request sends the
acceleration data αX and αY memorized in the platform
memory area in RAM 202 to the application program ex-
ecution management unit 214, and the data are passed
to the application program (S6). Then, the application
program receiving the acceleration data αX and αY mem-
orizes the data into the application memory area in RAM
202. Then, the moving distance and direction of the mo-
bile phone 20 are calculated from the acceleration data
αX and αY, and a process is performed to output infor-
mation of the moving distance and direction to the note-
book-size personal computer etc. from the external port.
(S7). In the present operation example 1, after the main
control unit 215 receives the acquisition request for ac-
celeration data from the application program execution
management unit 214, whenever the acceleration αX and
αY in the platform memory area are updated, the updated
data are sent to the application execution management
unit 214. Therefore, in almost real time, the mouse ap-
plication program can acquire the acceleration data αX
and αY, and output the information of the moving distance
and direction to a notebook-size personal computer etc.
[0043] In the operation example 1 as described above,
the mobile phone 20 can be used as a pointing device
for portable-type personal computers etc. Generally,
since such portable-type personal computers are minia-
turized, the operationality of built-in pointing devices is
inferior to desktop personal computers. Accordingly,
some users often carry a so-called removable mouse
with a portable-type personal computer. In the present
operation example 1, the mobile phone 20 that typical
users almost always carry can be utilized as a removable
mouse. Therefore, it is not necessary to carry a remov-
able mouse as a conventional way, and users can get
the same operationality as desktop personal computers.
[0044] In the present operation example 1, the mouse
application program is described as an example of ap-
plication programs using the acceleration data αX and
αY; however, the present invention is by no means in-
tended to be limited to this example.
As other application programs, for example, there is an
application program to make the mobile phone 20 work
as a pedometer (Trademark). In this case, the application
program, for example, has a content by which accelera-
tion data are acquired continuously in almost real time
the same as above, and the times when the acceleration
exceeds a certain threshold are counted. Also, if the ac-
celeration data αX and αY are used, movement of user
1 such as walking, running or riding on trains can be
assumed from the acceleration change. It is possible to
provide an application program such as to record the

daily activity history of user 1 based on these assump-
tions. At this time, if the bearing angle data θN detected
by the geomagnetic sensor 303 is also utilized, the bear-
ing to which user 1 is moving can be recognized, so that
it is possible to record the daily activity history in more
detail. The storage location of this activity history is not
limited to inside the mobile phone 20 and the activity his-
tory may be saved to a predetermined server on a com-
munication network from the data communication unit
212.
Moreover, as other application programs, for example,
there is an application program to make the mobile phone
20 work as an alarm clock whose alarm can be stopped
by giving an impact to the mobile phone 20. In this case,
the application program, for example, stops the alarm
when acceleration exceeds a certain value while beeping
the alarm. Accordingly, since users do not need to per-
form conventional button operations to stop the alarm,
the convenience of users can be enhanced.

[Operation Example 2]

[0045] Next, a process operation to execute applica-
tion programs using the pitch angle θX, the roll angle θY
and the yaw angle θZ (hereinafter referred to as "Oper-
ation example 2") will be described. The application pro-
gram in the present operation example 2 is a flight sim-
ulator game.
[0046] Fig. 9 is a flow chart showing process flow to
execute an application program in the present operation
example 2.
User 1 downloads and obtains a flight simulation program
(application program) from the download server 11, and
starts it (S11-S14) in the same way as in above-described
operation example 1. After this program is started, the
output unit 216 displays a game screen illustrating a
pseudo-view from an airplane cockpit on LCD27. This
program acquires the pitch angle θX, the roll angle θY
and the yaw angle θZ data detected by the sensor detec-
tion unit 312 in almost real time. Then, the program up-
dates the content of the game screen displayed on the
LCD 27 in accordance with the acquired data. For exam-
ple, when user 1 tilts down the antenna side of the mobile
phone 20 vertically, the pitch angle θX changes by this
action, so that the game screen is updated to display the
airplane nose tilting down vertically in the game. And, for
example, when user 1 tilts the mobile phone 20 to the
left, the roll angle θY changes by this action, so that the
game screen is updated to display the airplane tilting left
in the game.
[0047] Specifically, as shown in Fig. 10, on the appli-
cation execution environment, the started application
program sends a request for acquiring the angle data to
the application program execution management unit 214.
The application program execution management unit
214 receiving this request sends a request for acquiring
the angle data as a data transfer instruction to the main
control unit 215 of the phone platform (S 15). The main
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control unit receiving this request sends the pitch angle
θX, the roll angle θY and the yaw angle θZ data stored in
the platform memory area in RAM 202 to the application
program execution management unit 214, and these data
are passed to the application program (S16). Then the
application program acquiring the pitch angle θX, the roll
angle θY and the yaw angle θZ data stores the data into
the application memory area in RAM 202. Then, the game
screen is updated based on the pitch angle θX, the roll
angle θY and the yaw angle θZ data, and the process to
display the updated game screen on the LCD 27 in the
mobile phone 20 is executed (S 17). In the present op-
eration example 2, in the same way as in the operation
example 1, after the main control unit 215 receives a
request for acquiring the angle data from the application
program execution management unit 214, whenever the
angle θX, θY and θZ data are updated, the main control
unit 215 sends the updated data to the application pro-
gram execution management unit 214. Therefore, user
1 can enjoy the game in which airplane flight can be con-
trolled by tilting the main body of the mobile phone 20
while viewing the LCD 27 of the mobile phone 20.
[0048] In the operation example 2 as described above,
by tilting the main body of the mobile phone 20, a game
controlling airplane flight on a flight simulator can be pro-
vided. Although airplane flight control in the flight simu-
lator may be possible by operating the operation unit 213
of the mobile phone 20, the present operation example
2 provides more realistic flight control.
[0049] In the present operation example 2, the flight
simulation program is described as an example of appli-
cation programs using the pitch angle θX, the roll angle
θY and the yaw angle θZ data; however, the present in-
vention is by no means intended to be limited to this ex-
ample.
As other application programs, for example, a game in
which a ball is dropped into a hole in the game screen to
be displayed on the LCD 27 can be considered. In this
case, the application program content, for example, is
such that by tilting the mobile phone 20, the ball in the
game screen moves in the tilted direction.
[0050] Regarding other application programs using the
acceleration αX and αY, and the direction angles θX, θY,
and θZ, an application program that makes the mobile
phone 20 work as input means for changing various types
of settings such as a manner mode set by position, di-
rection, attitude and movement of the mobile phone 20
can be taken for example. In this case, the content of the
application program, for example, is for setting the man-
ner mode when an attitude of the mobile phone 20 is in
a standing state, or is for setting the power saving mode
when the mobile phone is in a static state.
[0051] In the present embodiment, the main control
unit 215 works to send the updated data to the application
program execution management unit 214 whenever the
data in the platform memory area is updated after receiv-
ing the acquisition request from the application program
execution management unit 214; however, the operation

can be modified appropriately in accordance with the
content of the application program. For example, when
an acquisition request from the application program ex-
ecution management unit 214 is received, the main con-
trol unit 215 may be to send the data in the platform mem-
ory area to the application program execution manage-
ment unit 214 only once. Or the application program ex-
ecution management unit 214 may be to output the ac-
quisition request without waiting for an instruction from
the application program.
Furthermore, in the present embodiment, it is described
the case in which detection result data sent from the ex-
ternal sensor apparatus 30 is utilized for platform-inde-
pendent application programs executing on application
execution environments built on the phone platform; how-
ever, it is the same as for platform-dependent application
programs i.e. executing directly on the phone platform.
[0052] Furthermore, in the present embodiment, an
external sensor apparatus which can be freely attached
to and remove from the external connection port 29 on
the mobile phone body is used for the external sensor
30; however, the present invention is by no means in-
tended to be limited to this. For example, it may be con-
figured so that it is possible that a USB port is provided
on the main body of the mobile phone and then the ex-
ternal sensor apparatus is connected detachably to the
USB port. Also, for example, it may also be configured
so that the external sensor apparatus is built into the main
body of the mobile phone by providing an attachable and
removable card type slot for the external sensor appara-
tus in the main body of the mobile phone and connecting
the external sensor apparatus detachably to the attach-
able and removable slot. If an attachable and removable
slot for a memory card is provided on the mobile phone
body, the attachable and removable slot may be used as
the attachable and removable card type slot for the ex-
ternal sensor apparatus. As this type of memory card, a
SD memory card, a CF (Compact Flash (Trademark))
memory card, a smart media, a memory stick, a MMC
(Multi Media Card), etc. can be listed.
[0053] Furthermore, in the present embodiment, when
the external sensor apparatus 30 is connected to a mobile
phone body, the external sensor apparatus 30 and the
mobile phone body are incorporated so as to be one unit.
Such configuration is suitable to detect position, direc-
tion, attitude and/or movement of the mobile phone body,
but may be unsuitable when it is desired to detect position
etc. of objects (for example, User 1) other than the mobile
phone body. For example, in the case in which an appli-
cation program is for the flight simulator described in the
operation example 2, if the external sensor apparatus 30
and the mobile phone body are incorporated, when atti-
tude of the mobile phone is changed and handled, the
game screen displayed on the LCD 27 is moved in con-
junction with that. In such a case, it is better to adopt a
configuration that the external sensor apparatus 30 and
the mobile phone body are not incorporated and data
communication with wired or wireless non-public

19 20 



EP 1 617 629 A1

12

5

10

15

20

25

30

35

40

45

50

55

short-range communication between them can be per-
formed. According the configuration, it is possible to keep
the LCD 27 that displays the game screen fixed without
depending on the handling such that the attitude of the
external sensor apparatus changes during the game. In
case of adopting such configuration, a wired connection
using cable etc. may be used as the communication
method between the external sensor apparatus and the
main body of the mobile phone; however, the usability of
wireless connection methods using wireless communi-
cation can be higher. As a method for wireless connection
between these, for example, wireless short-range com-
munication such as Bluetooth (Trademark) etc. or infra-
red data communication (IrDA) can be adopted.

[Variation 1]

[0054] Next, an example (hereinafter, this variation is
referred to as "Variation 1") other than the foregoing ex-
ternal sensor apparatus will be described. An external
sensor apparatus according to the present variation 1 is
used by attaching to an SD card slot as a memory card
slot provided on the main body of the mobile phone body.
Fig. 11 is an illustration showing external view of a mobile
phone 420 and coordinates in this variation 1. An SD
card slot 429 is provided in the mobile phone 420. Nor-
mally, an SD memory card is attached into this SD card
slot 429, and the SD card slot is utilized for using the SD
memory card as an external memory device. An SD card
sensor 430 as an external apparatus for mobile commu-
nication terminal in this variation 1 is used by being at-
tached to this SD card slot 429. An acceleration sensor
302 and a geomagnetic sensor 303 are mounted in this
SD card sensor 430 in the same way as in the foregoing
external sensor apparatus 30. As an acceleration sensor
302, a 3-axis sensor may be used rather than a 2-axis
sensor so that it is possible to detect acceleration αZ
working along with Z-axis in addition to the acceleration
αX and αY working along with X-axis and Y-axis direc-
tions. The 3-axis sensor may be used instead of the 2-ax-
is sensor in the above-described embodiments and af-
ter-mentioned variation 2. Also, in the present variation
1, as shown in Fig. 11, when the SD card sensor 430 is
attached into the SD card slot 429 of the main body of
the mobile phone, a part of the mobile phone, in which
the acceleration sensor 302 and the geomagnetic sensor
303 are mounted, becomes exposed to the outside.
These sensors can be mounted in a part of the mobile
phone in which the sensors enter inside the slot. In this
case, the whole SD card sensor 430 attached the SD
card slot 429 can be taken inside the main body of the
mobile phone, so that any part of the SD card sensor 430
is not exposed to the outside.
[0055] Fig. 12 is a schematic block diagram showing
the hardware configuration of the mobile phone 420 in
the present variation 1.
The basic configuration of the main body of the mobile
phone in the present variation 1 is the same as the

above-described embodiment; however, the mobile
phone body has a different configuration from the em-
bodiment in that a host controller 408 for SD card is add-
ed. This host controller 408 for SD card is for data com-
munication with the SD card attached in the SD card slot
429 according to SDI/O standards. On the other hand,
for the SD card sensor 430, a SDI/O 431 is provided for
data communication with the host controller 408 for SD
card. The host controller 408 for SD card and the SDI/O
431 are connected by a command line, data line, power
supply line, etc. according to SDI/O standards. A block
diagram showing an extracted main part of the mobile
phone 420 in the present variation 1 is the same as
above-described block diagram shown in Fig. 5. Howev-
er, in this block diagram, the external apparatus commu-
nication unit 217 is corresponding to the host controller
408 for SD card etc. in the above-described hardware
configuration, and the communication unit 311 is corre-
sponding to the SDI/O 431 etc. in the hardware configu-
ration.
[0056] Fig. 13 is a figure showing a communication
sequence between the main body of the mobile phone
420 and the SD card sensor 430 in the present variation 1.
The SD card sensor 430 is attached to the SD card slot
429 of the mobile phone body in power-off status of the
mobile phone 420, and the power is turned on. Then,
negotiation in accordance with SDI/O standards is per-
formed between the host controller 408 for SD card of
the mobile phone body and the SDI/O 431. Thereafter,
the SDI/O 431 reads a device driver for each sensor 302
and 303 stored in the code storage area, and also reads
middleware to establish data communication with the
host controller 408 for SD card. Then, as shown in Fig.
8 and Fig. 10, when the main control unit 215 receives a
data acquisition request for acquiring acceleration data
and/or angle data from the application program execution
management unit 214, the main control unit 215 sends
a data acquisition request to the host controller 408 for
SD card. The host controller 408 for SD card receiving
this request sends a data acquisition command to the
SDI/O 431 via the command line. Accordingly, the SDI/O
431 receives sensor output from the acceleration sensor
302 and the geomagnetic sensor 303, and data of accel-
eration αX and αY and each angle θX, θY, and θZ are
returned to the host controller 408 for SD card via the
data line. If the foregoing 3-axis sensor is used as the
acceleration sensor 302, the SDI/O 431 also returns ac-
celeration αZ data in addition to acceleration αX and αY
data to the host controller 408 for SD card. Then, the host
controller 408 for SD card sends these data to the main
control unit 215, and the main control unit 215 sends
these data to the application program execution man-
agement unit 214.
[0057] In the present variation 1 as described above,
it is possible to provide an external sensor apparatus
using the SD card slot 429 on a mobile phone 20, and to
use application programs described in the above opera-
tion example 1 and operation example 2, in the same
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way as in the above-described embodiment. Similar ex-
ternal apparatuses for mobile communication terminals
can be provided, which utilizes not only SD cards but
also memory cards such as CF (Compact Flash (Trade-
mark)) card, smart media, memory sticks, MMC (Multi
Media Card), etc.

[Variation 2]

[0058] Next, another variation (hereinafter, this varia-
tion is referred to "Variation 2") of the foregoing external
sensor apparatus will be described below. An external
sensor apparatus according to the present variation 2 is
used for data communication that is wired non-public
short-range communication through the external connec-
tion port 29 in the main body of the mobile phone, in the
same way as in the above-described embodiment, and
used as a game controller for a game application such
as the flight simulator described in the above operation
example 2.
Fig 14 is an illustration showing the overall configuration
of the whole system in variation 2. A mobile phone 520
in the present variation 2 is configured so that it can be
connected to a general television device 500 as an ex-
ternal display device with an audio output function. A
communication cable 501 for connecting the mobile
phone 520 and the television device 500 is flexible and
used for sending three general analog signals; two audio
signals (left and right) and a composite video signal, from
the mobile phone 520 to the television device 500. The
composite video signal is a general signal that includes
all of brightness signal, color signal and synchronizing
signal of television screen.
Moreover, as shown in Fig. 14, the external apparatus
for mobile communication terminal in the present varia-
tion 2 is a game controller 530 and connected to the ex-
ternal connection port 29 via a flexible communication
cable 535. The acceleration sensor 302 and the geomag-
netic sensor 303 are mounted in the game controller 530
in the present variation 2 as the same as the foregoing
external sensor apparatus, and a cross-shape key and
a button (key) etc. are provided on the acceleration sen-
sor.
[0059] Fig. 15 is a schematic block diagram showing
a hardware configuration of the mobile phone 520 in the
present variation 2.
The basic configuration of the main body of the mobile
phone in the present variation 1 is the same as that in
the above embodiment; however, it is different from the
above embodiment in that an external interface device
509 as an image output means for outputting the image
signal and audio signal to the television device 500 is
added. This external interface device 509 is comprised
of an amplifier, an output connector, etc., and outputs
the image signal (composite video signal) and the audio
signals (two audio signals (left and right) for stereo) that
are sent to the speaker, to the television device 500. Ac-
cordingly, the same image as the image displayed on the

liquid crystal display 27 displays on the television device
500.
Moreover, the acceleration sensor 302 and the geomag-
netic sensor 303 are mounted in the game controller 530
in the present variation 2 as the same as the foregoing
external sensor apparatus, and an operation device 534
as key operation means comprising a cross-shape key
and buttons is provided on the game controller. A key
operation signal from the operation device 534, which is
generated when the user operates the cross-shape key
or the buttons, is sent to the communication device 207
for external apparatus through the communication device
301, similarly to the case in which the acceleration data
and the angle data which are detected by the acceleration
sensor 302 and the geomagnetic sensor 303. A block
diagram showing the extracted main part of mobile phone
520 in the present variation 2 is almost the same as the
block diagram shown in Fig. 5. However, in this block
diagram, the output unit 216 is corresponding to the ex-
ternal interface device 509 in the above-described hard-
ware configuration as well as the output device 205, etc.,
and an operation unit corresponding to the operation de-
vice 534 in the hardware configuration is added in the
external sensor apparatus 30.
[0060] When the application program for the flight sim-
ulation of the present variation 2 is performed by using
the mobile phone 520 of this variation 2, the game screen
displayed on the liquid crystal display 27 is displayed on
the image displaying area of the television device 500.
Accordingly, users can play the flight simulator while
watching the game screen on the television device 500
larger than the liquid crystal display 27. Since users can
play the flight simulator while watching the game screen
on the television device 500, even in the case that the
external sensor apparatus 30 and the mobile phone body
are incorporated such as the above-described embodi-
ment, the game screen does not move with changing
attitude of the external sensor apparatus.
Furthermore, in the present variation 2, the external ap-
paratus for mobile communication terminal including the
acceleration sensor 302 and the geomagnetic sensor
303 is the game controller 530 only for operating games,
so that operationality while playing the game in the
present variation 2 can be improved compared to playing
the game by operating data input keys on the mobile
phone body. Moreover, the game controller 530 is con-
nected to the main body of the mobile phone by flexible
communication cable 535. Therefore, the game screen
will not move with changing attitude of the game controller
530 even in the case of playing the game while watching
the game screen displayed on the liquid crystal display
27 of the mobile phone body such as the above-described
embodiment.
[0061] In the embodiments (including the variation 1
and variation 2) as described above, the sensor detection
unit 312 is provided on the external sensor apparatus 30,
430 and 530 as separate devices from the main body of
the mobile phone, whereby it is possible to execute ap-
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plication programs using detection result data of the sen-
sor detection unit 312 in the mobile phone body without
raising the cost of the mobile phone body. Moreover, user
1 can purchase only the external sensor apparatus 30,
430, and 530 separately from the mobile phone body,
whereby for users 1 who does not use application pro-
grams using the result data of sensor detection unit 312,
it is not necessary to absorb the cost of the sensor de-
tection unit 312.
[0062] As described above, preferred embodiments of
the present invention are described; however, without
departing from the scope or spirit of the present invention
and within the scope of technical matters described in
the scope of claims, various modifications can be added
to the disclosed embodiments. For example, the present
invention can be applied not only to the mobile phones,
but also mobile communication terminals such as PHS,
automobile phones, and portable PDA, etc., by which the
same effect can be obtained.

Claims

1. An external apparatus for mobile communication ter-
minal comprising:

detection means for detecting at least one of po-
sition, direction, attitude and movement of said
external apparatus; and
data transmission means for transmitting detec-
tion result data acquired based on detection re-
sults by said detection means to said mobile
communication terminal by wired or wireless
non-public short-range communication.

2. An external apparatus for mobile communication ter-
minal according to claim 1, wherein said detection
means includes angle detection means for detecting
an angle against the standard angle around a virtual
axis leading to a predetermined direction.

3. An external apparatus for mobile communication ter-
minal according to claim 1 or 2, wherein said detec-
tion means includes acceleration detection means
for detecting acceleration in a predetermined direc-
tion working on said external apparatus.

4. An external apparatus for mobile communication ter-
minal according to claim 1, 2 or 3, further comprising
key operation means having keys used by users,
wherein said data transmission means transmits key
operation signals from said key operation means and
said detection result data to the mobile communica-
tion terminal by non-public communication using
flexible communication cable or wireless non-public
communication.

5. An external apparatus for mobile communication ter-

minal according to claim 1, 2 or 3, being configured
to be freely attached to and removed from a memory
card slot provided in said mobile communication ter-
minal.

6. An external apparatus for mobile communication ter-
minal according to claim 5, being configured to be
completely received in said memory card slot when
said external apparatus is attached to the said mem-
ory card slot.

7. A mobile communication terminal comprising appli-
cation program execution means for executing an
application program with detection result data ac-
quired based on detection results by detection
means for detecting at least one of position, direc-
tion, attitude and movement, in a main body of said
mobile communication terminal, said mobile com-
munication terminal being characterized by com-
prising:

said external apparatus for mobile communica-
tion terminal according to claim 1, 2 or 3; and
data reception means for receiving detection re-
sult data transmitted from said external appara-
tus for mobile communication terminal by wired
or wireless non-public short-range communica-
tion, in the main body of said mobile communi-
cation terminal; wherein
said application program execution means ex-
ecutes said application program with detection
result data received by said data reception
means.

8. A mobile communication terminal comprising appli-
cation program execution means for executing an
application program with detection result data ac-
quired based on detection results by detection
means for detecting at least one of position, direc-
tion, attitude and movement, in a main body of said
mobile communication terminal, the mobile commu-
nication terminal being characterized by compris-
ing:

said external apparatus for mobile communica-
tion terminal according to claim 4; and
data reception means for receiving the detection
result data transmitted from said external appa-
ratus for mobile communication terminal by
non-public communication using a flexible com-
munication cable or wireless non-public commu-
nication, in the main body of said mobile com-
munication terminal; wherein
said application program execution means uses
detection result data and key operation signals
received by said data reception means and ex-
ecutes a game application program that pro-
ceeds in accordance with said detection result
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data and said key operation signals.

9. A mobile communication terminal comprising appli-
cation program execution means for executing an
application program with detection result data ac-
quired based on detection results by detection
means for detecting at least one of position, direc-
tion, attitude and movement, in a main body of the
mobile communication terminal, said mobile com-
munication terminal being characterized by com-
prising:

said external apparatus for mobile communica-
tion terminal according to claim 5 or 6;
a memory card slot that a memory card can be
attached to be freely attached to and removed
from, in the main body of said mobile communi-
cation terminal; and
data reception means for receiving the detection
result data transmitted from said external appa-
ratus for mobile communication terminal at-
tached to said memory card slot by wired or wire-
less non-public short-range communication, in
the main body of said mobile communication ter-
minal; wherein
said application program execution means ex-
ecutes said application program with detection
result data received by said data reception
means.

10. An external display system for mobile communica-
tion terminal comprising said mobile communication
terminal according to claim 7, 8, or 9 and an external
display device for displaying images based on image
signals output from said mobile communication ter-
minal, said external display system for mobile com-
munication terminal being characterized by that
said mobile communication terminal is comprised of
image output means for outputting image signals for
displaying screen images corresponding to contents
of said application program executed by said appli-
cation program execution means, to said external
display device.
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